Reversal of human neutrophil survival by leukotriene B(4) receptor blockade and 5-lipoxygenase and 5-lipoxygenase activating protein inhibitors.
Persistent neutrophilia is a feature of chronic obstructive pulmonary disease (COPD). Leukotriene synthesis inhibitors and cysteinyl leukotriene receptor antagonists have shown efficacy in the treatment of asthma. Antagonism of leukotriene (LT)B(4) receptors is being considered as a mode of treating COPD. We examined the capacity for inhibition of leukotriene synthesis and LTB(4) receptor antagonism to reduce survival of neutrophils from patients with COPD and those from normal subjects. The basal apoptosis level of these cells was 55.4 +/- 2.4% (mean +/- SEM) of total cells. Separate exposure to lipopolysaccharide (LPS), granulocyte-macrophage colony-stimulating factor (GM-CSF), dexamethasone (DEX), and LTB(4) increased neutrophil survival (p < 0. 001). The LTB(4) receptor antagonist SB201146 abolished LPS-induced survival in a concentration-dependent manner (10 pmol to 0.1 microM), with an IC(50) of 1.9 nM. Combined exposure to SB201146 and to the cysteinyl leukotriene antagonist SKF104353 did not have a greater effect on survival than did exposure to SB201146 alone. Inhibition of 5-lipoxygenase (5-LO) with BWA4C and of 5-LO-activating protein (FLAP) with MK886 abolished GM-CSF- and DEX-induced neutrophil survival. BWA4C and MK886 abolished GM-CSF- induced neotrophil survival in a concentration-dependent manner (1 nM to 10 microM), with IC(50) values of 182.0 nM and 63.1 nM, respectively. These findings demonstrate reversal of LPS-, GM-CSF-, and DEX-induced neutrophil survival by LTB(4) receptor antagonism and inhibitors of 5-LO and FLAP. They also suggest a potential additional antiinflammatory mode of action of these compounds through reduction of cell survival.